Background-Limited data are available on the impact of prehospital thrombolysis (PHT) in the "real-world" setting. Methods and Results-Of 443 intensive care units in France, 369 (83%) prospectively collected all cases of infarction (Յ48 hours of symptom onset) in November 2000; 1922 patients (median age, 67 years; 73% men) with ST-segment-elevation infarction were included, of whom 180 (9%) received intravenous thrombolysis before hospital admission (PHT). Patients with PHT were younger than those with in-hospital thrombolysis, primary percutaneous interventions, or no reperfusion therapy. Median time from symptom onset to hospital admission was 3.6 hours for PHT, 3.5 hours for in-hospital lysis, 3.2 hours for primary percutaneous interventions, and 12 hours for no reperfusion therapy. In-hospital death was 3.3% for PHT, 8.0% for in-hospital lysis, 6.7% for primary percutaneous interventions, and 12.2% for no reperfusion therapy. One-year survival was 94%, 89%, 89%, and 79%, respectively. In a multivariate analysis of predictors of 1-year survival, PHT was associated with a 0.49 relative risk of death (95% CI, 0.24 to 1.00; Pϭ0.05).
R esearch in the 1990s has provided major information on the optimal management of patients with acute myocardial infarction (AMI) in terms of both acute reperfusion therapy and secondary prevention. In clinical trials, it has been shown that prehospital thrombolysis (PHT) could be used safely in patients presenting with evidence of AMI. 1 In a recent randomized trial comparing the outcome of patients treated with PHT with that of patients treated with primary percutaneous intervention (PCI), no statistically significant difference was observed in mortality or recurrent infarction and mortality rates between both techniques of reperfusion. Because the trial had to be stopped before inclusion of the total target population as a result of slow enrollment, no formal conclusions about the comparison of the 2 techniques can be drawn. 2 In the past 10 years, the French emergency medical system (Système d'Aide Médicale d'Urgence [SAMU] ) has promoted the use of PHT through mobile intensive care units with a physician on board. Because data on the use of PHT in the real-world setting and on its prognostic impact are limited, we analyzed the data from a large prospective registry of patients admitted to hospital with AMI. This study was carried out in November 2000 throughout France. 3 
Methods

Population
The population and methods of the USIC 2000 registry have been described in detail elsewhere. 3 Briefly, the objective of the study was to gather complete and representative data on the management and outcome of patients admitted to intensive care units for definite AMI over a 1-month period in France, regardless of the type of institution to which the patients were admitted (ie, university hospitals, public hospitals, or private clinics). Of the 443 centers that treated patients with AMI at that time, 369 (83%) participated in the study. One physician responsible for the study was recruited in each center and completed a case record form for each patient meeting the inclusion criteria and admitted to the intensive care unit during the study recruitment period. The physicians in charge of the patients took care of them according to their usual practice and independently from the study. The methodology of this prospective registry was similar to that of a previous survey carried out in France 5 years earlier, 4, 5 although more data were collected in the more recent registry.
Patient Selection
All consecutive patients admitted to the participating centers from November 1 through 30, 2000, were included in the registry if they had (1) elevated serum markers of myocardial necrosis higher than twice the upper limit of normal for creatine kinase, creatine kinase-MB, or troponins and (2) symptoms compatible with AMI for Ն30 minutes and/or ECG changes on at least 2 contiguous leads with pathological Q waves (Ն0.04 seconds) and/or persisting ST elevation or depression Ͼ0.1 mV. The time from symptom onset to admission to the intensive care unit had to be Ͻ48 hours.
For the present analysis, all patients had elevated enzymes or troponins measured during the hospital stay and had ST-segment elevation, a presumed new Q wave, or a presumed new left bundle-branch block on the first ECG recorded. Patients gave informed consent for participation in the survey and late follow-up.
Data Collection
Cardiovascular history, current medications at the time of admission, risk factors, in-hospital clinical course, including maximal Killip class, and initial diagnostic and therapeutic management were recorded for each patient. Furthermore, left ventricular ejection fraction, assessed at any time during the first 5 days, was recorded. PHT was defined as the beginning of thrombolytic treatment before hospital admission.
Statistical Analysis
All continuous variables, except time to admission, are given as meanϮSD. All categorical variables are described using absolute and relative frequency distributions. Comparisons between groups were made with 1-way ANOVA, with unpaired t tests for continuous variables, and with 2 tests for discrete variables. Time to admission is expressed as median time with 25th and 75th percentiles; comparisons are made with the Mann-Whitney test. Multivariate stepwise logistic regression analysis was used to assess the independent prognostic value of baseline parameters on in-hospital outcome. Cox multivariate regression analysis was used for assessing predictors of 1-year outcome. Variables with a value of PϽ0.10 on univariate analyses were included in the models. Survival curves were generated with the Kaplan-Meier method and compared through the use of log-rank tests. For all tests, a value of PϽ0.05 was considered significant.
Results
Baseline Parameters
Of the 1922 patients initially included, 180 (9%) were treated with PHT, 365 (19%) had in-hospital thrombolysis, 434 (23%) had primary PCI, and 943 (49%) had no reperfusion therapy. Their baseline characteristics, risk factors, and previous cardiovascular histories are given in Table 1 . Overall, patients receiving no reperfusion therapy were older and had a higher prevalence of risk factors and cardiovascular history. Among patients with reperfusion therapy, those receiving PHT were slightly younger (PϭNS) and had fewer anterior infarctions. Slightly more patients with PHT had Killip class 1 on admission (88% versus 83%, PϭNS). In addition, wide regional variations were observed in the type of reperfusion therapy used (Table 2 ). There were no marked differences in the medications used before the index episode (Table 3) . Median time to admission was comparable in all patients who were treated with reperfusion therapy but was much longer in patients without reperfusion. Whereas virtually all patients with PHT (96%) were managed by the emergency system with mobile intensive care units, only 62% of those treated with either in-hospital thrombolysis or primary PCI were referred through this emergency channel (PϽ0.001).
Initial Management
Heparin (whether unfractionated or low molecular weight) and antiplatelet agents were used in a similar proportion of patients in each category (Table 3 ). In contrast, glycoprotein IIb/IIIa inhibitors were used much more frequently in patients who underwent primary PCI. ␤-Blockers and statins were used less often in patients without reperfusion therapy, but there was virtually no difference with regard to the use of ACE inhibitors. PCI was performed within 1 day of admission in a higher proportion of the patients with PHT (37%) compared with those with in-hospital thrombolysis (18%), primary PCI (0.7%), or no reperfusion therapy (12%).
In-Hospital Outcomes
Most in-hospital complications were observed in a similar proportion of patients in each category (Table 4) . Deterioration of Killip class by at least 2 classes, however, was more frequent in patients with in-hospital thrombolysis or no reperfusion therapy. In-hospital mortality was particularly low (3.3%) in patients with PHT.
Medications at Hospital Discharge
There were no significant differences with regard to any of the 4 classes of secondary prevention medications between patients treated with the different modes of reperfusion therapy (Table 4) . Antiplatelet agents, ␤-blockers, and statins, however, were prescribed less frequently in patients who did not receive reperfusion therapy.
One-Year Survival
One-year survival was 94% in patients with PHT, 89% in patients with either in-hospital thrombolysis or primary PCI, and 79% in patients without reperfusion therapy (PϽ0.0001; Figure 1 ). Multivariate analysis showed that older age, history of peripheral vascular disease, anterior location of infarction, presence of diabetes mellitus, history of congestive heart failure, and history of renal failure were independent predictors of higher 1-year mortality. Conversely, PHT was associated with lower 1-year mortality (relative risk, 0.49; 95% CI, 0.24 to 1.00; Pϭ0.05; Table 5 ).
PHT According to Time to Admission
The median time from symptom onset to admission in patients with PHT was 3.5 hours. Comparison of patients admitted before or after 3.5 hours (Table 6) shows that there were no differences in demographic characteristics, location of infarction, or management during the current hospital admission. In-hospital complications were less frequent in patients with early PHT. Both in-hospital mortality and 1-year mortality were dependent on the time from symptom onset to hospital admission. When time to admission was below the median, in-hospital mortality was nil and 1-year survival was 99% ( Figure 2) ; when time to admission was over the median value, in-hospital mortality was 6.0% and 1-year survival was 90% (Pϭ0.01). Cox multivariate analysis showed that time to admission above median (Ͼ3.5 hours) was associated with an increased risk of mortality (OR, 9.05; 95% CI, 1.09 to 75.0; Pϭ0.04), together with older age (OR, 1.07; 95% CI, 1.00 to 1.13; Pϭ0.04) and use of antiplatelet agents before admission (OR, 4.57; 95% CI, 1.08 to 19.2; Pϭ0.04).
Discussion
The present study analyzes the current management of patients with AMI admitted to intensive care units on the scale of a whole country, regardless of the type of institution to which the patients were admitted. Participation was high in all types of institutions (academic, general hospitals, private clinics); no imbalance was seen from one region to another; and the data are highly concordant with those of a previous French registry based on a similar methodology 5 years earlier. 4 It may therefore be considered highly representative of the practice in France by the end of 2000.
The French system of management of prehospital medical emergencies is based on a permanent, centralized call system that dispatches fully equipped ambulances with a physician on board to the sites of supposed medical emergencies. According to the situation for each case, including distance from a catheterization laboratory, traffic, and immediate availability of a catheterization team, 
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the physician on board may opt for PHT, primary PCI, or conservative management. In addition, there were important regional variations in the use of the different modes of reperfusion therapy (Table 2) . Among patients receiving reperfusion therapy, the proportion of PHT use varied from 7% to 26% and that of primary PCI from 31% to 64% across the 6 main French administrative regions. When included in the multivariate analyses, however, regions
were not independent predictors of outcome. Our data show that the 1-year outcome of patients treated with PHT compares favorably with that of patients treated with other modes of reperfusion therapy and that the use of PHT was an independent predictor of improved 1-year survival. In addition, patients treated very early (ie, those admitted within 3.5 hours of the onset of chest pain) had extremely low 1-year mortality figures. Although randomized trials comparing primary angioplasty and intravenous thrombolysis have consistently shown the superiority of the former mode of reperfusion therapy, 6 they have obvious methodological limitations and cannot be considered a reflection of what is observed in everyday life. Additionally, most registries assessing the impact of the 2 reperfusion techniques in the real world have documented equivalent results, 5, 7, 8 suggesting that the organizational difficulties in implementing emergency angioplasty on a large scale might attenuate the beneficial effects demonstrated in highly specialized centers during the time period when they participated in the randomized trials. Therefore, it is not altogether surprising that PHT may achieve even better results than conventional thrombolysis.
The efficacy of PHT has initially been demonstrated in the Grampian Region Early Anistreplase Trial (GREAT), 9 in which administration of thrombolysis by the general practitioners before hospital admission resulted in a 50% reduction in 1-year mortality. In this trial, which was set up in a rural area, most of the difference was observed in the 180 patients who had ST-segment elevation or left bundle-branch block on their first ECG. Recently, a meta-analysis of 6 trials comparing PHT and in-hospital thrombolysis confirmed this beneficial effect, showing a 17% reduction in in-hospital mortality with the use of PHT. 1 In the Comparison of Angioplasty and Prehospital Thrombolysis In acute Myocardial infarction (CAPTIM) trial, 2 which compared PHT with primary PCI, 1-month mortality was lower (although not significantly so) in the group that received PHT.
Two factors may explain the results observed in our population. The first factor is the time gained compared with in-hospital thrombolysis. The time delay from symptom onset to hospital admission was similar in the PHT, in-hospital thrombolysis, and primary PCI groups; however, patients in the PHT group had already received reperfusion treatment when they arrived at the intensive care unit. In this regard, in the GREAT trial, 9 there was a 2.25-hour time gain in the 163 patients in whom thrombolysis was administered before hospital admission. Likewise, in the CAPTIM trial, 2 time to onset of reperfusion therapy was shorter by 60 minutes in the PHT group. Of note, in the patients with PHT who reached the hospital after 3.5 hours (median time to admission in this group), the outcome was comparable to that of the patients with in-hospital thrombolysis. In the CAPTIM population, PHT appeared superior to primary angioplasty in the patients in whom thrombolytic treatment could be administered before 2 hours from symptom onset. 10 These data are concordant with the observation from the meta-analysis of trials of thrombolytic therapy that showed an exponential decrease in the efficacy of thrombolysis in the patients treated Ͼ3 hours of the onset of chest pain. 11 In this regard, it is now clear that myocardial salvage is highly dependent on the time from the beginning of symptoms to reperfusion 12 and that very early administration of thrombolytics is likely to result in superior myocardial salvage compared with in-hospital thrombolysis and possibly also primary PCI, for which the time delay observed in the real-world setting is often Ն1 hour. 13 Of note, the proportion of patients with Killip class 4 on arrival to the hospital was lower with PHT than observed in all other subgroups. This finding is concordant with the observations from the CAPTIM trial, 10 but it may also reflect a selection bias, with patients in cardiogenic shock before hospital admission being oriented preferentially toward the catheterization laboratory for primary PCI.
Second, a high proportion of our patients treated with PHT in our registry underwent rapid coronary angiography and angioplasty (37% within 1 day of admission, 67% during the initial hospital stay). The percentage of patients receiving of early angioplasty is similar to that observed in France in the CAPTIM trial (33%) 2 and considerably higher than that observed in other trials comparing thrombolysis and primary PCI such as the DANish multicenter randomized study of fibrinolytic therapy versus acute coronary angioplasty in Acute Myocardial Infarction (DANAMI-2) trial. 14 In-hospital use of coronary angioplasty is also higher than that (40%) reported in the Euro Heart Survey of Acute Coronary Syndromes. 15 Such a liberal use of early PCI after thrombolysis is likely to result in a decreased rate of reinfarction (reinfarction rate in our PHT group was only 3%) and improved long-term outcome. Previous data have shown that combined PHT and systematic urgent PCI with stenting in patients with AMI yielded excellent results, with only 2.3% reinfarction rates and 90% 2-year infarct-free survival. 16 Likewise, the results obtained with PHT associated with provisional rescue angioplasty in patients with a completely occluded infarctrelated artery on the 90-minute angiogram are excellent. 17 Furthermore, the long-term results of GREAT show that most of the benefit of PHT is observed during the first 2 years after the acute event and that the survival curves of patients with PHT or hospital thrombolysis converge beyond this time point. 18 Early revascularization of the culprit artery might therefore help to avoid the subsequent deterioration of the initial beneficial result of very early thrombolysis. Consistent with the CAPTIM 2 and PRimary Angioplasty in patients transferred from General community hospitals to specialized PTCA Units with or without Emergency thrombolysis (PRAGUE)-2 19 data, we found that "late" PHT resulted in a similar outcome compared with primary angioplasty and in-hospital thrombolysis. These results combined suggest that the benefits of thrombolytic therapy and primary PCI may be different according to the time elapsed since the onset of symptoms, which may have evident clinical implications when the most appropriate mode of reperfusion therapy at the acute stage of myocardial infarction is chosen. This prospective survey does not have the methodological strength of randomized trials. However, one merit is that it reflects the results achieved in the real world outside the constraining limits of a randomized trial. Using a threshold of 1-mm ST elevation in the anterior and inferior leads for inclusion might be considered not stringent enough; however, myocardial infarction was confirmed by cardiac biomarkers elevation. The time from onset of symptoms to onset of reperfusion therapy was not recorded in the database. From observational studies in France and data from the CAPTIM and other randomized trials, 1,2 however, it is expected that the time gained by using PHT compared with in-hospital thrombolysis was Ϸ60 minutes. In addition, recent data from SAMU registries concur in showing that the time from initiation of PHT to hospital admission is Ϸ30 minutes, 13 suggesting a particularly beneficial effect of PHT when initiated within 3 hours of symptom onset. Likewise, the type of thrombolytic treatment used was not recorded in the database. At that time, accelerated tissue plasminogen activator was by far the most common treatment in France and was the sole treatment used for PHT; it is likely that the use of bolus thrombolytic therapy, as is currently the case in our country, might even further improve the results of PHT. 20 The French system of primary care for emergencies is based on the use of the SAMU, which has extensive experience in terms of patient triage in the setting of prolonged chest pain. Therefore, our conclusions may not be directly applicable to other systems delivering PHT. Finally, because patients were included in the registry only when they reached the hospital, it cannot be excluded that a small percentage of the patients in the PHT group and those scheduled for other modes of reperfusion therapy might have died before being admitted to hospital. However, it must be remembered that 0 of the 419 patients randomized to the PHT arm of the CAPTIM trial died before hospital admission. In the 2003 fully comprehensive registry of the Paris SAMU, only 1 of 334 patients (0.3%) managed by the SAMU for AMI died before hospital admission. This patient, who had an evolving AMI caused by subacute stent thrombosis, died on his way to the catheterization laboratory for primary PCI; he had not received PHT (P.S., unpublished data).
Conclusions
The results of this nationwide prospective registry of patients admitted to intensive care units for AMI in November 2000 in France show that PHT therapy with liberal use of early angioplasty offers 1-year mortality results that are at least as satisfactory as those with primary coronary angioplasty. In patients treated very early (those admitted within 3.5 hours of onset of chest pain), PHT offers superior efficacy compared with any other mode of reperfusion therapy.
